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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 6 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of recording two-dimensional data as a 
hologram and reproducing, equipment, and the optical recording medium used for hologram record 
playback of two-dimensional data. 
[0002] 

[Description of the Prior Art] Rewritable optical disks, such as a phase change mold and an optical 
MAG mold, have already spread widely. If these optical disks are compared with a common magnetic 
disk, its recording density is high, but in order to raise recording density further, there is need, such as 
making the diameter of the beam spot small and shortening distance with an adjoining truck or a 
contiguity bit. " fe 

ITnvn ?n S r C ° f th ° S ! T hi ? WCre pUt in praCtical use ^ dev elopment of such a technique. Read- 
only DVD-ROM can record the data of 4.7GByte(s) on a disk with a diameter of 12cm on one side 
Moreover, high density record of 5.2GByte(s) is possible for DVD-RAM in which writing and ' 
mnZilT ^P 0881 ^ by both sides on a disk with a diameter of 12cm by the phase change method. 

w^' k 8 the densification of an optical disk is progressing every year, it is one side, and in 
order that the above-mentioned optical disk may record data in a field, the recording density is restricted 
to the ^diffraction limitation .of light, and is approaching 5Gbit/inch2 called physical limitation of high 
density record. Therefore for the further large-capacity-izing, record of a three dimension (volume 
mold) including the depth direction is needed. 

[0005] Then, the hologram memory which combines the large capacity nature originating in a three- 
dimension-record section and the rapidity originating in a two-dimensional package play back system as 
next-generation computer filing memory attracts attention. 

[0006] In a hologram memory, in the same volume, multiplex can be carried out, and two or more data 
pages can be recorded and data can be collectively read for every page. Record playback of digital data 

Sf °i •ZZT P °/f l e „ by ° Ut digital imagin § of not an analo § ima § e but the binary digital data 

c-kj \J* f" d dark ' f d ca 7 in §<>ut record playback as a hologram. Recently, the assessment of an 
SN ratio or a bit error rate based on the concrete optical system of this digital hologram memory system 
and a volume multiplex recording method or the proposal about a two dimensional modulation is made 
^s^^^^ 1 m ° re 7 ° PtiCal Viewp0ints ' such as effect of the aberration of optical system,' 

[ A 0( i 07] Ji e S , hift multi P Iex ^cording method which was shown in reference "D. Psaltis M Levene 
A.Pu, G.Barbastathis and KCurtis;Opt.Lett.20 (1995) 782" at drawing 7 and which is an example of a 
volume multiplex recording method is shown. P 

L°m a 8 11n^ ft mul «Plex recording method shown in this reference, the hologram record medium 91 
is made into a disk configuration, the reference beam 96 of the spherical wave acquired through the 
objective lens 95 is irradiated at the hologram record medium 91, and overwrite of two or more 
holograms is carried out to the same field by revolution of the hologram record medium 91 at the same 
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time it carries out the Fourier transform of the body light 93 obtained through the space optical 
modulator 92 with a lens 94 and irradiates the hologram record medium 91 . For example, if a beam 
diameter is set to 1.5mmphi, another hologram to the almost same field can be recorded only by movine 
the dozens of micrometers hologram record medium 91, without producing a cross talk Since a 
reference beam 96 is a spherical wave, this uses becoming that the include angle of a reference beam 96 
changed with migration of the hologram record medium 9 1 , and equivalence 

[0009] The travel delta of this spherical-surface reference wave shift multiplex record, i.e., the distance 
which can separate a mutual hologram independently, is shown also in the above-mentioned reference 
deltasphencal =deltaBragg+deltaNA **(lambdazo/(Ltanthetas)) +lambda/(2NA) - (1) 

llnT ° Ut "^f S6d u H f C ' thC diStanCe ° f the ob j ective Iens and record «edium with which 
lambda forms the wavelength of signal light (body light), and zo forms a spherical-surface reference 

W fT' I u ^ [ l ° rOSS J ed aX6S angle ° f Signal light and a spherical-surface reference wave and NA 
oD^tive^s 88 ° 3 m m th6taS ] ^ numerical a P erture of the above-mentioned 
[0010] From this formula (1), shift-amount delta can become small, can increase a multiplicity and can 
increase storage capacity, so that the thickness L of a record medium is large. Furthermore what is 
necessary is just to micrify a record section, in order to aim at buildup of storage capacity more 
effectively by shift multiplex record. By carrying out multiplex record, volume multiplex record of high 
density is more realizable for a minute field. s 
[001 1] Therefore, in a hologram memory system, with a lens, the Fourier transform of the signal light is 
carried out, and i1 n i irradiated at a record medium. When the image of signal light has a fine pitch (high 
Ms^ ^ 1 ^ Si§nal Hght ^ 3 record " medium side is Z eta=klambdafomegax It 

It is come out and expressed. For k, a proportionality constant and lambda of the wavelength of signal 
light and fare [the focal distance of the lens for the Fourier transform and omega x 1 the spatial 
frequency of signal light Therefore, if a focal distance fuses a small thing as a lens for the Fourier 
transform, micnfying of a record section is possible. 

[0012] Furthermore, minifying a record section is also considered by allotting an aperture ahead of a 
record medium, and taking out and recording only the required spatial-frequency component of the 
signal light after the Fourier transform. 
[0013] 

[Problem(s) to be Solved by the Invention] Moreover, if more bit data are stuffed in 1 page, in addition 
to record of high density, high-speed record playback is realizable. Furthermore, if two o? more data 
pages by which multiplex record was carried out into the same volume are simultaneously reproducible 
high-speed playback is more realizable. ' 
[0014] However, it is difficult to carry out multiplex record to the same field of an optical recording 
medium, to reproduce simultaneously, to dissociate mutually, and to read the two or more pages data bv 
approacr^ lmaSmg ^ ° ° Ut ' respectivel y b ^ the conventional hologram record playback 

[0015] Then carry out multiplex record to the same field of an optical recording medium, and reproduce 
simultaneously, and dissociate mutually, and this invention enables it to read the data for 2 pages bv 
which binary imaging was carried out, respectively, and enables it to realize high-speed playback. 

[Means for Solving the Problem] By the optical recording approach of this invention, the 1st signal light 
which holds two-dimensional data according to binary intensity distribution as the 1st hologram With 
the time of record of said 1st hologram, the polarization angle of a reference beam or signal light is 
changed for the 2nd signal light which records on an optical recording medium, next holds two- 
dimensional data according to binary intensity distribution. As the 2nd hologram It records on the field 
mm^ 1St h ° l0gram ° f Said °P ticaI recordin § medium ^ recorded. 

[0017] By the photo-regenerating approach of this invention, the signal light for 2 pages which hold 
two-dimensional data according to binary intensity distribution, respectively The polarization angle of a 



http://www4.inHl 



Page 3 of 8 



reference beam or signal light is changed for every page, read to the optical recording medium currently 
recorded on the same field as a hologram, respectively, and light is irradiated. The diffracted light is 
simultaneously reproduced from said hologram for 2 pages, and the two-dimensional data of each page 
are separated and read in the difference in the reinforcement of the diffracted-light component from the 
hologram of each page in the diffracted light. 
[0018] 

[Function] The ingredient in which optical induced birefringence nature (an optical induction 
anisotropy, optical induction dichroism) is shown can induce the polarization condition of the light 
which carries out incidence to this, and can record the polarization direction of incident light. For 
example, if the linearly polarized light is irradiated, induction of the macromolecule which distributed 
the macromolecule which has the radical photoisomerized to a side chain, the polymer liquid crystal, or 
the molecule to photoisomerize is carried out, it produces the anisotropy of a refractive index according 
to the direction of the linearly polarized light, and photoisomerization can record the polarization 
direction and can save it. If a reference beam is simultaneously irradiated at this time, the polarization 
direction of signal light is recordable as a hologram. 

[0019] The usual hologram records by making the polarization direction of signal light (body light) and 
a reference beam into identitas (parallel). Thus, it is recorded or the recorded hologram is called an 
intensity modulation mold hologram on these descriptions. 

[0020] On the other hand, the ingredient in which the above-mentioned optical induced birefringence 
nature is shown can make the polarization direction of signal light and a reference beam able to intersect 
perpendicularly, and can record signal light as a hologram. Thus, it is recorded or the recorded hologram 
is called a polarization modulation mold hologram on these descriptions. However, according to two- 
dimensional data, intensity modulation also of the polarization modulation mold hologram should be 
spatially carried out to binary like the intensity modulation mold hologram. 

[0021] For example, while the signal light of P polarization is recordable as an intensity modulation 
mold hologram with the reference beam of P polarization, it is recordable as a polarization modulation 
mold hologram with the reference beam of S polarization. The signal light of P polarization recorded as 
an intensity modulation mold hologram can be reproduced as the diffracted light of S polarization by the 
read-out light of S polarization, and the signal light of P-polarization recorded as a polarization 
modulation mold hologram can be reproduced as the diffracted light of P polarization by the read-out 
light of S polarization. The polarization angle of signal light may be changed instead of changing the 
polarization angle of a reference beam at the time of record. ~ 
[0022] In this case, it changes with the thickness of the ingredient layer (a polarization induction layer is 
called hereafter) which shows optical induced birefringence nature, respectively while the diffraction 
efficiency in an intensity modulation mold hologram differs from the diffraction efficiency in a 
polarization modulation mold hologram mutually. Therefore, by the thickness of a polarization 
induction layer, the ratio of the diffraction reinforcement from an intensity modulation mold hologram 
and the diffraction reinforcement from a polarization modulation mold hologram can be adjusted for 
example, diffraction reinforcement from a polarization modulation mold hologram can be made into 
twice [ about ] the diffraction reinforcement from an intensity modulation mold hologram. 
[0023] This is used. By the optical recording approach of this invention First, the 1st signal light which 
holds two-dimensional data according to binary intensity distribution as the 1st hologram, for example 
intensity modulation mold hologram With the time of record of the 1st hologram, the polarization angle 
of a reference beam or signal light is changed for the 2nd signal light which records on an optical 
recording medium, next holds two-dimensional data according to binary intensity distribution As the 
2nd hologram, for example, polarization modulation mold hologram It records on the field to which it is 
medium ' ^ ^ h ° l0gram ' f ° r exam P le ' int ensity modulation mold hologram, of an optical recording 

[0024] Thus, after carrying out multiplex record, when the intensity modulation mold hologram and 
polarization modulation mold hologram of an optical recording medium read to the field by which 
multiplex record is carried out and irradiate light, an intensity modulation mold hologram and a 
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polarization modulation mold hologram can be simultaneously read as a diffracted-light component a 
component and the polarization direction cross at right angles mutually. For example, when the signal 
light of P polarization of an intensity modulation mold hologram is recorded by the reference beam of P 
polarization and the signal light of P polarization of a polarization modulation mold hologram is 
recorded by the reference beam of S polarization, the diffracted-light component of P polarization of the 
diffracted-hght component of S polarization from a polarization modulation mold hologram is obtained 
trom an intensity modulation mold hologram by irradiating the read-out light of S polarization 
respectively. 

[0025] Although the diffracted-light component from an intensity modulation mold hologram and the 
diitracted-hght component from a polarization modulation mold hologram are compounded and it is 
obtained at this time, the reinforcement of the diffracted-light component from the intensity modulation 
mold hologram in that diffracted light and the diffracted-light component from a polarization 
modulation mold hologram differs like 1 :2. That is, the light-and-darkness ratio of 1 :0, then the 
dittracted-hght component from for example, a polarization modulation mold hologram is set to 2 0 in 
the light-and-darkness ratio of the diffracted-light component from an intensity modulation mold ' 
hologram. 

[0 f °i 6] , 1 i erefO J re ,'. t !! e light and darkneSS 0f the signal H § ht on which the reinforcement of each pixel part 
of the diffracted light was recorded as the light and darkness, i.e., the intensity modulation mold 
hologram, of a diffracted-light component from an intensity modulation mold hologram With 
combination with the light and darkness of the signal light recorded as the light and darkness i e the 
polarization modulation mold hologram, of a diffracted-light component from a polarization modulation 
mold hologram For example, it becomes either of the four values of 3, 2, 1, and 0, and the data recorded 
as an intensity modulation mold hologram and the data recorded as a polarization modulation mold 
[0°027] am SeparatCd and rCad by detectin 8 whether " is which value about each pixel part. 

[Embodiment of the Invention] (Example of an optical recording medium) Drawing 1 shows an example 
of the optical recording medium used for the approach of this invention, and forms the polarization 
S C 8 f" layer 12 lnth ^ whole surface side of the transparence substrates 1 1, such as a glass substrate. 
[0028] The polarization induction layer 12 shows optical induced birefringence nature, and although 
what kind of thing is sufficient as it as long as it is the ingredient which can record polarization 
information as a hologram, the macromolecule which distributed the macromolecule which has the 
radical photoisomerized to a side chain as a desirable example, the polymer liquid crystal, or the 
molecule to photoisomerize can be used for it. Moreover, as the radical to photoisomerize or a molecule 
what contains an azobenzene frame, for example is suitable. 

[0029] The polyester which is expressed with the chemical formula shown in drawing 2 as one of the 
desirable ingredients of the polarization induction layer 12 and which has a cyano azobenzene in a side 
chain can be used. Record of the hologram which has polarization information by the optical induction 
amsotropy by photoisomerization of the cyano azobenzene of a side chain, playback, and elimination are 
possible tor this ingredient as indicated by Japanese Patent Application No. No. 32834 [ ten to 1 at the 
detail. J 

[0030] In order to record a hologram on a volume target (three dimension), about at least 10 
micrometers of thickness of the polarization induction layer 12 are the need, and it can enlarge storage 
capacity so that it enlarges thickness. In addition, it is good also as a polarization induction layer which 
consists the optical-recording-medium 10 whole of an ingredient in which optical induced birefringence 
nature is shown. s«-nv^ 

[0031] When the relation between the thickness of the polarization induction layer 12 and the diffraction 
etticiency in the intensity modulation mold hologram and polarization modulation mold hologram 
which were recorded on this was investigated about the case where the polyester which has a cyano 
azobenzene is used for a side chain as an ingredient of the polarization induction layer 12 the result as 
shown in dr awing 3 was obtained. An intensity modulation mold hologram and a polarization 
modulation mold hologram record by making reinforcement of signal light and a reference beam into 
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about 5 W/cm2, respectively, and make read-out luminous intensity for playback 0.2 W/cm2 
[0032] From now on, the diffraction efficiency in an intensity modulation mold hologram and the 
diffraction efficiency in a polarization modulation mold hologram can change with the thickness of the 
polarization induction layer 12, and can adjust the ratio of the diffraction reinforcement from an 
intensity modulation mold hologram, and the diffraction reinforcement from a polarization modulation 
mold hologram by the thickness of the polarization induction layer 12 so that clearly. If thickness of the 
polarization induction layer 12 is set to about 1 1 micrometers in the case of the polyester which has a 
cyano azobenzene in the side chain of this example, diffraction reinforcement from a polarization 
modulation mold hologram can be made into twice [ about ] the diffraction reinforcement from an 
intensity modulation mold hologram. That is, the light-and-darkness ratio of 1 :0, then the diffracted- 
hght component from a polarization modulation mold hologram can be set to 2 0 for the light-and- 
m^fl rat , 10 ° f thC diffracted - h 8 ht component from an intensity modulation mold hologram 
[0033] The light-and-darkness ratio of the diffracted-light component from an intensity modulation 
mold hologram to thus, the optical recording medium with which the light-and-darkness ratio of the 
dittracted-hght component from 1 :0 and a polarization modulation mold hologram is set to 2 0 If it 
reproduces simultaneously after carrying out multiplex record of an intensity modulation mold hologram 

u- ff 3 " 23110 " modulation mold hologram, the diffracted light obtained Since it becomes that by 
which the ditlracted-hght component from an intensity modulation mold hologram and the diffracted- 
light component from a polarization modulation mold hologram were compounded, the reinforcement of 
each pixel part of the diffracted light The light and darkness of the signal light recorded as the light and 
darkness, i.e., the intensity modulation mold hologram, of a diffracted-light component from an intensity 
modulation mold hologram as shown in drawing 4 , With combination with the light and darkness of the 
signal light recorded as the light and darkness, i.e., the polarization modulation mold hologram of a 
dittracted-hght component from a polarization modulation mold hologram It becomes either of the four 
values of 3, 2, 1, and 0, and the data recorded as an intensity modulation mold hologram and the data 
recorded as a polarization modulation mold hologram can be separated and read by detecting whether it 
is which value about each pixel part. 

[0034] (Example of the optical recording approach and the photo-regenerating approach) Drawing 5 
shows an example of the optical recording approach of this invention, and the photo-regenerating 
approach, and is the case where that which the diffraction reinforcement from a polarization modulation 
mold hologram consists twice [ about ] the diffraction reinforcement from an intensity modulation mold 
hologram ot as mentioned above is used, as an optical recording medium 

K2S the ? iffer 5 nce which ^presses data "0" with "light and darkness", and expresses data "1" with 

as the coding approach of data as shown in this drawing (A) so that the signal light 
reinforcement of a whole page may be held uniformly - the coding method is used 
[0036] the time of record - first - difference - the page [ 1st ] two-dimensional data are coded by the 
coding method a binary image like the pattern A of this drawing (B) is obtained as a signal light of P 
po anzation, and this is recorded on an optical recording medium as an intensity modulation mold 
hologram by the reference beam of P polarization. 

[0037] next, difference - the page [ 2nd ] two-dimensional data are coded by the coding method a 
binary image like the pattern B of this drawing (C) is obtained as a signal light of P polarization 'by the 
reterence beam of S polarization, as a polarization modulation mold hologram, the field to which the 
intensity modulation mold hologram of an optical recording medium is recorded is made to carry out 
multiplex [ of this ] to an intensity modulation mold hologram, and it is recorded on it 
[0038] At the time of playback, the intensity modulation mold hologram and polarization modulation 
mold hologram by which multiplex record was carried out in this way are simultaneously reproduced by 
the read-out light of S polarization. While the diffracted light by which the diffracted-light component of 
S polarization from an intensity modulation mold hologram and the diffracted-light component of P 
polarization from a polarization modulation mold hologram were compounded is obtained at this time 
Since the ratio of the diffraction reinforcement from an intensity modulation mold hologram and the 
dittraction reinforcement from a polarization modulation mold hologram is 1 :2, the diffracted light As 
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shown in drawmgj. (D) as a pattern C, an intensity modulation mold hologram and a polarization 
modulation mold hologram both in the pixel part of"**" Reinforcement is set to 3. A polarization 
modulation mold hologram by "dark" in the pixel part of "**" [ an intensity modulation mold 
hologram ] Reinforcement is set to 2, reinforcement is set [ an intensity modulation mold hologram ] to 
1 by the polarization modulation mold hologram in the pixel part of "dark" by "**", and reinforcement is 
both set to 0 by an intensity modulation mold hologram and the polarization modulation mold hologram 
in the pixel part of "dark." B 

[0039] The reinforcement of each pixel part of the diffracted light is detected by each pixel of the 
photodetector of a two-dimensional-array configuration. Therefore, with a signal-processing means The 
detecting signal of each pixel of a photodetector by detecting any of the four above-mentioned values of 
3, 2 1 and 0 they are, respectively As shown in drawmgj. (E) and (F), the pattern A of an intensity 
modulation mold hologram, and the pattern B of a polarization modulation mold hologram That is the 
two-dimensional data recorded as an intensity modulation mold hologram and the two-dimensional data 
recorded as a polarization modulation mold hologram can be separated and read 
[0040] (Example of optical recording equipment and photo-regenerating equipment) Drawing 6 shows 
an example of the optical recording equipment of this invention, and photo-regenerating equipment and 
as an optical recording medium 10, it is a disk configuration and it is the case where that which the ' 
diffraction reinforcement from a polarization modulation mold hologram consists twice [ about 1 the 
diffraction reinforcement from an intensity modulation mold hologram of is used 
[0041] What emits the coherent light which has sensibility in the polarization induction layer of an 
optical recording medium 10 as the light source 21 of the record reproducing head 20 is used For 
example, in using the polyester which has a cyano azobenzene for the side chain mentioned above as a 
polarization induction layer, it uses an Ar ion laser with a wavelength of 515nm which has sensibility in 

[0042] It is S polarization vertical to space, and after passing a spatial filter 22 for the light 1 from this 
light source 21 and removing turbulence of a wave front, polarization of the light 1 from the light source 

furtheT 3 l6nS 23 ' a bCam Spl ' tter 24 diYideS k int ° the 2 flux ofli Z hts 

[0043] And a shutter 25 is opened at the time of record, and incidence of the light 2 of P polarization 
which penetrated the beam splitter 24 is carried out to the space optical modulator 26 for signal light 
formation the control circuit omitted by a diagram - the space optical modulator 26 - two-dimensional 
data - difference - a binary image like the patterns A and B of drawing 5 (B) and (C) coded bv the 
coding method is displayed. By this, the light 4 which penetrated the space optical modulator 26 turns 
into signal light of P polarization of a binary image like Patterns A and B. A liquid crystal panel etc can 
be used as such a space optical modulator 26. 

[0044] The Fourier transform of the signal light 4 of P polarization from this space optical modulator 26 
is carried out with a lens 27, and the signal light 5 of P polarization after that conversion is irradiated at 
an optical recording medium 10. auia lC u «u 

[0045] Simultaneously, incidence of the light 3 of S polarization reflected by the beam splitter 24 is 
carried out to the polarization revolution component 28, and the polarization angle of the light which 
penetrates the polarization revolution component 28 is rotated according to the control signal from the 
control circuit omitted by a diagram. Thus, as a polarization revolution component 28 which can rotate 
die polarization angle of the transmitted light, a liquid crystal bulb, a POKKERUSU component a 
Faraday cell, 1/2 wavelength plate, etc. can be used. 

[0046] At the time of record, the reference beam of P polarization or S polarization is obtained as a light 
6 which penetrated this polarization revolution component 28. And make it reflect by mirror 29a 
condense the reference beam 6 of the P polarization or S polarization by lens 29b, it is made to reflect bv 
kradkted^ t0 Whkh Si§nal Hght 5 ° fan ° PtiCal recordin S medium 10 is irradiated is 

[0047] Into an optical recording medium 10, when a reference beam 6 is [ the binary image of the signal 
light 5 of P polarization ] P polarization and a reference beam 6 is S polarization as an intensity 
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modulation mold hologram, it is recorded as a polarization modulation mold hologram by this 
respectively. By the optical recording approach of this invention, an intensity modulation mold 
hologram and a polarization modulation mold hologram are recorded on the same field of an optical 
recording medium 1 0 one by one. 

[0048] In this case, by rotating an optical recording medium 10 by the motor 40, a location can be 
changed into the hoop direction of an optical recording medium 10, and two or more holograms can be 
recorded on it. At this time, shift multiplex record can be performed by using a spherical wave as a 
reference beam 6. Furthermore, a hologram is recordable in forming a concentric circle-like recording 
track into an optical recording medium 10 by moving the record reproducing head 20 in the direction of 
a path ot an optical recording medium 1 0. 

[0049] At the time of playback, a shutter 25 is closed, the signal light 5 is intercepted, the read-out light 
of S polarization is obtained as a light 6 which penetrated the polarization revolution component 28 and 
the intensity modulation mold hologram and polarization modulation mold hologram of an optical ' 
recording medium 10 irradiate this to the field by which multiplex record is carried out. It reads and 
light 6 is diffracted by an intensity modulation mold hologram and the polarization modulation mold 
hologram, and the irradiated diffracted light 7 by which the diffracted-light component of S polarization 
from an intensity modulation mold hologram and the diffracted-light component of P polarization from 
a polarization modulation mold hologram were compounded on the optical path of the signal light 5 is 
obtained. 1 fc 

[0050] Image formation of this diffracted light 7 is carried out on a photodetector 53 as a parallel light 
with a lens 51, and the reinforcement of each pixel part of the diffracted light 7 is detected by each pixel 
of a photodetector 53. Furthermore, the detecting signal of each pixel of a photodetector 53 separates 
and reads the two-dimensional data recorded as an intensity modulation mold hologram and the two- 
dimensional data recorded as a polarization modulation mold hologram in the regenerative-signal 
processing circuit 70 by detecting any of the four above-mentioned values of 3, 2, 1, and 0 they are 
respectively. 3 ' 

[0051] By rotating an optical recording medium 10 by the motor 40, two or more holograms which 
change a location into the hoop direction of an optical recording medium 10, and are recorded on it can 
be read. Moreover, a hologram can be read from the recording track currently formed in the shape of a 
concentric circle into the optical recording medium 10 by moving the record reproducing head 20 in the 
direction of a path of an optical recording medium 10. 

[0052] Since the diffracted-light component of S polarization from an intensity modulation mold 
hologram and the diffracted-light component of P polarization from a polarization modulation mold 
hologram are compounded, the diffracted light 7 The diffracted-light component of S polarization which 
was made to carry out incidence to a polarization beam splitter, and was reflected by the polarization 
beam splitter after making the diffracted light 7 into parallel light with a lens 51, If it separates into the 
ditlracted-hght component of P polarization which penetrated the polarization beam splitter the 1st 
photodetector detects the diffracted-light component of S polarization and the 2nd photodetector detects 
the diffracted-light component of P polarization Even if it is not the predetermined ratio which the ratio 
ot the ditfraction reinforcement from an intensity modulation mold hologram and the diffraction 
reinforcement from a polarization modulation mold hologram calls 1 :2, the data recorded as an intensity 
modulation mold hologram and the data recorded as a polarization modulation mold hologram can be 
separated and read. 6 

[0053] However, in that case, two photodetectors of a two-dimensional-array configuration are needed 
and the cost rise of photo-regenerating equipment is caused. On the other hand, according to the 
approach of this invention, it is good at one photodetector and low cost-ization of photo-regeneratine 
equipment can be attained. s 
[0054] Although the example of drawing 6 is the case where it enables it for one equipment to perform 
record and playback, it can also be used as the equipment only only for records and for playbacks With 
the equipment only for records, the lens 5 1 , the photodetector 53, and the regenerative-signal processing 
circuit 70 are unnecessary, and formation of small lightweight of a recording head and low cost-ization 



http://www4.indl nr.ini on in/mi-hWt, 



Page 8 of 8 



of a recording device can be realized by excepting these. With the equipment only for playbacks, the 
beam splitter 24 and the polarization revolution component 28 are still more unnecessary, and formation 
of small lightweight of the reproducing head and low cost-ization of a regenerative apparatus can be 
realized a shutter 25, the space optical modulator 26 and a lens 27, and by excepting these depending on 
a configuration. ' ' . 

[0055] 

[Effect of the Invention] As mentioned above, according to this invention, multiplex record can be 
carried out to the same field of an optical recording medium, and it can reproduce simultaneously, and it 
can dissociate mutually, the data for 2 pages by which binary imaging was carried out, respectively can 
be read, and high-speed playback can be realized. Moreover, with one photodetector, since it is good, 
low cost-ization of photo-regenerating equipment can be attained. 



[Translation done.] 
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